Immunoelectron microscopic localization of calmodulin and phospholipase A2 in spermatozoa. I.
Using the Lowicryl K4M embedding technique, together with indirect immunoferritin or immunogold labeling on ultra-thin sections, tubulin, calmodulin and phospholipase A2 were distinctly localized in ejaculated bull spermatozoa. Calmodulin was concentrated on the plasma membrane, nucleus, post-acrosomal substance, and, in lesser amounts, between coarse fibers and axonemal microtubules of the flagellum. Phospholipase A2 was distributed evenly along the plasma membrane, nucleus, acrosome, post-acrosomal substance, and in the flagellum, on mitochondria, fibrous sheath, coarse fibers, between coarse fibers and axonemal microtubules. Antibodies to tubulin labeled only axonemal microtubules, including the central pair of microtubules. Patterns of tubulin labeling were identical when ferritin granule- or gold particle-conjugated antibodies were tested. In agreement with our previous biochemical studies demonstrating calmodulin binding to phospholipase A2, concomitant with enhancement of phospholipase A2 activity (Arch Biochem Biophys 241:413, 1985), the overlapping distribution of calmodulin and phospholipase A2 in several parts of the sperm suggests that these proteins may play a concerted role in male gamete function in preparation for or during fertilization. The distinct distribution of tubulin along flagellum microtubules indicates their special function in sperm mobility.